Orally administered DNA vaccine delivery by attenuated Salmonella typhimurium targeting fetal liver kinase 1 inhibits murine Lewis lung carcinoma growth and metastasis.
The vascular endothelial growth factor (VEGF) receptor 2 (VEGFR-2), also called fetal liver kinase 1 (FLK1) in mice and kinase insert domain receptor (KDR) in humans, is an endothelial cell specific receptor tyrosine kinase that mediates lung cancer angiogenesis. We hypothesized that an active immunotherapy approach targeting FLK1 may inhibit lung cancer growth and metastasis. To test this hypothesis, we evaluated whether immune responses to FLK1 could be elicited in mice by immunization with an orally administered DNA vaccine encoding the extracellular domain (ECD) of FLK1 (pcDNA3.1-FLK1(ECD)) carried by attenuated Salmonella typhimurium. We found that the vaccine was effective at protective antitumor immunity in Lewis lung carcinoma models in mice by breaking immune tolerance to FLK1 self-antigen. Both FLK1-specific humoral and cellular immune responses against endothelial cells can be induced in mice by immunization with pcDNA3.1-FLK1(ECD). Immunization with pcDNA3.1-FLK1(ECD) resulted in tumor suppression and prolonged survival in mice challenged with Lewis lung carcinomas cells. Experimental pulmonary metastases were strongly inhibited in pcDNA3.1-FLK1(ECD) immunized mice challenged with Lewis lung carcinoma cells. Thus, we conclude that the plasmid DNA vaccine encoding the extracellular domain of FLK1 could be an important component of FLK1 DNA vaccine to prevent lung carcinoma recurrence and metastasis after surgery.